Relationship between an arrhythmogenic action of lidocaine and its effects on excitation patterns in acutely ischemic porcine myocardium.
To investigate the relationship between the effects of lidocaine on excitation patterns and its effects on the incidence of arrhythmias, the left anterior descending coronary artery was occluded for 6-min periods separated by 30 min of reperfusion, under control conditions and after injection of lidocaine, at a dose of either 2.5, 5.0, or 10.0 mg/kg i.v., in 29 open-chest anesthetized pigs. Sixty-three unipolar electrograms and a surface lead electrocardiogram were continuously recorded during atrial pacing and spontaneous ventricular arrhythmias. Ventricular fibrillation (VF) occurred only in four of a total of 45 control occlusions. VF occurred in two of five pigs following injection of lidocaine 2.5 mg/kg, in 15 or 17 pigs following injection of a 5 mg/kg dose, and in all three preparations following injection of a 10 mg/kg dose. Just prior to VF during occlusions preceded by injections of lidocaine 5 mg/kg, activation time of ischemic myocardium in atrial-paced beats was delayed by only 30 +/- 17 ms beyond preocclusion values, compared with 18 +/- 11 ms at a similar time during control occlusions and 33 +/- 18 ms at the end of control occlusions (mean +/- SD; n = 8). As ventricular tachycardia (VT) developed in the presence of lidocaine, conduction was further slowed or blocked in ischemic areas, and slowed in nonischemic regions; at the transition from VT to VF, excitation patterns displayed circus movement involving nonischemic regions.